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LOW BIREFRINGENCE OPTICAL RESIN MATERIAL, ITS PREPARATION AND USE 
THEREOF 

PROBLEM TO BE SOLVED: To Obtain an optical resin material composed of a polymeric 
resin and reduced in birefringence without sacrificing its properties, and to provide a 
method for preparing the same and to obtain various usehjl materials or articles by 
applying the optical resin material. 

SOLUTION: A low birefringence optical resin material can be obtained by incorporating 
birefringence compensation granules having a size smaller than the wavelength of light 
into a transparent polymeric resin, and the birefringence compensation granules are 
granules composed of a substance having isotropy in relation to polarization or granules 
having isotropy in relation to shape. When the polymer chain of the polymeric resin is 
oriented, the distribution of the birefringence compensation granules is rendered thin in the 
orientation direction of the polymer chain and dense in the direction intersecting the 
orientation direction, and hereby, the orientation birefringence in the polymeric resin can 
be compensated with the distribution birefringence by the birefringence compensation 
granules. The optical resin material can advantageously be used in liquid crystal elements 
and optical discs. 
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tL<. 'J^^^j:<ti>9 0=tii %JiLh. #(cllK± 1 0 0 
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l.*S¥^3^l^*-C2 0000~5Q0000TftS; 

[0044] :^mizii\^x . mmm^Wib ixu , ± 

^<nxoiz. mm^mmtin^zxi.^-^^siit.fdi^ 
^mizmm^himm^x 0/Jn$ t^-^-^ xxhtm 
mtamm^miTSi&^izitwcs'f'yM 

-^WTO-^-f X. mm 5 0-3 0 0 nmm^X'hh 

i£X\.\ tfz, mm^tihtici]^i'—r±x'hi>m-^{z 
^m^mmma, nm^m^y^izx-^xmrnm^ 

1 0 0 4 5 3 tt:mmumi. ^^fiitcBgL-C#:^14S: 

i^L^j:\ms±*)^j:^^tzii. mmzmixmifit 
^^■tmt^x»>izti}^'^mxf>^, ^mizmixm 
if^i^i-mmmmtLxii, ry-^y^v. f 

[0046] mmzmLxmi5^^^thm.wt 

■^h{^<r>x'hfiiii.<. ^(rmmt. ^(^^mzm- 
o^£m{i^m^<r)mm}iLx\i. fiautf mvc 

>'<;ph7"yp-, mit^yi^^yj^. KfbvT'^si^'^A, K 

c^)^mz:mifizbi)^xBh. ztif^coMm-ft-^mn. 

-^mxhi. • ' •■ •"■ 

[0047] wi^^mmzntmmmifm(^-^7s^wi'^ 

a. M^mm<^m\^wsmi3Lcr>imitiz-m^j:w\-^x 

^mm^znixo. ooi~2oa»%T'$>'?, mt 
ii'o. oi^iommi<^mmx'hi. z<r>mmm'&f^ 
^fiAfij-^ti . mtt?>i^mm htih^ixhini'^ 
^rv b tmt I < . nmmmmimAWi^ij^K ^srs 

b, '^i^ixi^mmfAcrim^, ^mm^. m^. 

[0048] ^^^mmmifrm&^mmmm^tt 



M^mm<nm^mi:mkthm<^mx'mmm 
mm^b'^moitzik. m.s>i\m^9mmmi:<o 

:L^^iV^-cr>{mm^j:d Zb^zX'^xm^mi:mk 

^^xmfi^^. zhizx<o^mmmi^h:^mt: 
mmtizbij'X^^. 

[ 0 0 4 9 ] ^ ^i:. m^^mi'^mmmmcommti 
xx/m. m^<^m^Km(r>^bmmmmizm'>x 

izx i^izii. m^m^>'A)\^m:^mmix'h&Ky 

^ r ^ ySr i: 5- figffl-r S Z b ^K'^ I , Z (^)IS3t:^ 

x^tit:M-»=Fmf^t:mmm^i z b i/^xt s.-s 
x^mxh^. 

[0 0 5 0] tfz. m-^^f-mm^^m-^'ty^-tti 
it^cnmiV!ii<r>m^KmmwiX'i}^^%Tm(r>$miz 
tsv^-c, •f^h-^m-^mii'mmsmf^tixm^ 
^^-t^mEftm(^m-^mmznmm 

[005 1] tLho:^ffi{cfci<^-c li. mmmmi. i 

n^mmizm?>^Wiiti:mut<obti> zbij^x^ 
mbix^ozbh-^^xsh^, 

10 0 5 2] ifz. *^^lciiV^T{±, a^RjEtcJ: o 

xm'mt:^-t^m^^m!^mmb. zhnm^m 
mmifr&^-^mmm^^tt^z bm^ i . 

[0053] fcSlrMl. li-iJ^MIII^jiKirig^lcffCji 

-Ji-st § It . ^<r)mmm ^m^^m^j: bizx-ox m^^^ 
umizx^xh. mb-th^mmm^sm^tz 
bi^x^^, zcr)Xd ^j:miiH-mfsmwnznmm%m 
mx-i-iiimzxixif. rnm^mmimnm-h!^ 

m^iW^ti>t&'mi}i^£v\tz>^\,z^(;)m;iU'^^-fhz 
bm<, ttz. mmmm<7>tt&^'Twtt5X 

t/miSimmm^j:hii^j:^^tzibiz, ^§kb bxm^x 
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[00 543 IXtc^X 0 ^:^rS{cJ: oTf#^,^il.1S(lffl 

mtifzMz. mm^rnz^: -^x^u- -y hit^tiiz 

M'^commisizX'^xfammmzmmL^tixm 
[ 0 0 5 5 ] ciiT) J; o^j:m&msh^m^t^-M^^mm 

ffl^ri:'t= J: '>X^<D7iiV •?-iSim'SE<7)l3mizm{Siil. 

n-ixmm^itifi^titK mmz. Mm^'fm 
mizWtX^ iix \. ^ ?>nmmmmK m-^i^mm^co 
!fio ■7-mcomf^i}\iii,zmx''^msis^ij\^t^thi3 
mzss}k^j:h'^iBX'^iEttw&t^j:imm, ^mum 
mnmzj^ii^mwMtnm^^t. zcomwsi^f^iz 
X ^xM^'Fm^izinf^sLf^mmtnmmm^iihtz 

mmizwmcmj^mmmim(t^iitii>ff)k^j:$,, 

[0056] mz.i£. l!fttJ)^ff^IS{C*5V^-C{i. ±m(7) 

Mmir}S^m<r>y- Hmx-m-^^mmizmmmmti 

■?-mconi[^izi:iw.m^mmmmmmzmft^ti 
y /U2.^mmmtm-^iz t . Mms-»=Fmm(^^ 

[00 5 7] -t^^b*). l:i±<^J:'jlzLxni^ixl^ 

msm^mhtbx&^^i>cr,x$>n, mm 
mn»(ot^i^'^i^<r>mm. ^com<o^mzi:'iX 

i>j)-s.. tfc, M-^mm^iznmm^m<mE-tiz 

*). mn\ii.'>^w'imizmiim-!^^ 
m^i^cDTtiv^-mmf^mm^hitd^iz, smti 



t<7)t^s, ^fc. :Lmmizt3\^x. mz ^miB 
[0058] \;j±<7)x d*j::^mi,zx immmn 
WLmzmm-tizbij^x^i, Mmizmmthb. * 

WMizXh^/f^mfHi. mizmn'Fmc^mbL 

xis^^trnm^-th . ^<^mm\i, mum^Brnt 
m^mbcnmc-ft^ix o mm.^i\hm¥BmTmm. 
xhh, tKchib. ^mizxi^^mmzji-ox 

/h$ V ^tzi^^z+-»iziR^mi'm&w.b ixm^^h 
x'^. mMf}'hmm$ixx\^i:ffyx^mmbimifz 
b § . ^^mmnx'hiz b m-^mmzism^ 

Zbf}'^X^l, 

[00593 ttim^Bm^mmytmi. myt^f <7)mm 
izmBmm'^-h^m-k^-^xm^^tiit/i, zcr>i^m 

mf^'^-hblX. "9=5:1. 

>"-him\^izbi?x^. mikm^F^m^coi^bm 

lZb*fX^l. 

[0060] mz. m^Bm^m^ti^mmi:m 

m^-^t?>tzih(^i§mibix . ^mMtzi^mmm^ 
m^m\'^^zbti^x'^^, z.<7)Xd^j:^^ni, -eixg 

<nmmzi3\,^x±^^j:^^^m%i^tii.'^x\ m lv» 
h<^x'^)6. -t^i5*>. umza^^xii, i&mmmit<n 
m!^x'o^£immm^.^ixx\m^f::i6. mta^ 

j^^s-i^i^T. ^mfSMmcom^mmnzx^xnh 

ixX\^ltK zmmiiz{th:^t<Db Lx^^mizx 

m^mnx<o'kmmim^^!s>zbi)^x'^. z 

[ 0 0 6 1 ] [13J1. m^Bm^crm^a)-^\i9r:iWM 

mmmx$>i. z<r>mizt3\,^x . loim^eM. ii 

a, Hhm^miTiZSm^htimm, 12a, 

1 2hli'fti^'tiMm 11a. 11 biO?(.®±jcEa$ 
iX7t:li3i:^T'J)-:>T. (iTtlKl 2a, 12biO^^{i. 
1 30Sffl(ciSBgtMli|^- h 1 Am^-^^ixXm 

m^tix\>^t. zff)X o^£mm>m.m=F^zh^^x\t. 

*tS 1 1 a , 1 1 b J; tXilBflffilliv— h l 4 *3^|^a^ 
i3 ck ct '>TffM-tl> .1 b tfiX't . t 

.S^lla. 1 1 bi:#(i3tMl 2a. 12bttO 
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[ 0 0 6 2 ] @4{±, mm=F<ommmi^tMm 
a . 1 5 b iim^Bm±rizmm^tit:mmT$) o , m 

a , 1 5 b a 3 <r>m^\,ziiiiiihm^m i o [mmm 
^flgv- h 1 4 ^afcia/i^fiitT'S) 0 , ^mm. l 6 a . 

1 6bAf#««Ci 5a, 1 5b^:H^s^t^i^-CV^5. c 

CO J; d ^^^c^JK^S^CiJV^T i . 1 5 a , 15 
biii.X/mmmm'y-Y l 4 

i^mizxi>^¥&mmimmt-r^mmmm^-^ 
[0 0 6 3] ttz. BKiico-flast: ( 1 ) t^^i-y/u-m' 

m^i^^m^b bxm^K ztuzmmmmi^i:^ 
Kifiicoii, ^^^m^^bmirzmm&^^i. l*> 

[00643 

<mmmi>z<^mmmi>zi5^^xit. K^^ffiiiii: t 

i:^f[^itX'7 8 : 2 2<r)Wi^X'i^m^^-tX%hti^. 

sj)f$*n . 5 2mm-^im\<\ mmmmb i 
x.mtnmtn^ 4 9<oTr-7y^yj:'3^i.fc^&f5 



*si OOnmiOSftSrfflV^/i, Cfi0ryvy^>-(4, ^J- 

X. ±m»^msinmim^^, zuiz. ^mm 
^mm^zmiw^^i}^ 5 s«% t =5: 1. iconmmw 
^mmLx-H^^zm-fhzbi.zx'o. ^mmvinz: 

[0065] :i(^Mm 1 (ny ^ iiMzMLX , MffiSS 
8 ox:, ®#aS4min/m i n, ®#fi|^3. 5iBC0 

^wximmimm^tki. %i>tifcmwy ^fui^m 

SUffflAn^Sa^Ttt^^., -3. 11 XI 0-6-C'J)-:> 

Jt, is:isti«07^;i.-£,{c*rLT. g^i'aatD^ff 

SrS^tc^L-ClimStfJiiaSritL, f|^>ti^:5£(*7 
^ ;^A^oaJSl^fi A n ^$46;t . *S*J±^ 1 (cSrtfc 

[ 0 0 6 6 ] mmmfm^m^-nz^ii^mm 
^^c7)ttm^^fMi. mi tmmizLxmmy 

mMmic^y >()iMzicjLx. ffiwag9 0'c, mmi 

m4 mm/m i n . 3 . O^cTJ^frT 1 WSff 

j!!lB|«:J8iL , ^ic>ti;t3i#7 <AJ*crmmmmA n 
i6^i:vl-?>, 1. 23xiO-5-C'$)-57t. iTt:, sC^Efl 
coy^fUMzMlX. @#J!ia<7)^ff$-^LTltt® 

^*{±a 1 iz^b 0 T*>S . 
[0067] 
[^11 





(*t5tf) 








(t) 


(mn/njn) 








b 


8 0 
8 0 
6 0 


4 

1 2 
0 


3.5 
3.5 
3.5 


-3.11X10-* 
-9. 29X10-* 
-L 18X10-* 




0 


9 0 

7 5 


4 

8 


3.0 

3.0 


+ 1, 23X10-' 

+ 3. 86X10"* 



[00 681 mi<n^m>ti>. 5t-f. ^^KOJg^t, 



^wm¥imifnt:.tii>zbmm^ixh. ztnt. mw 

n^-ftL, W^{zi:-^xim^lxfz^<;)y ^ )VJ^^\^(n 

Wm'&.ifm-^j: '>fz\,0)b^j:i,i)^hX'h^b^thtl 

mL<nzbi)-^t>. m^m^^-thm^i-muz, m 
'^ts:m^mco%mmm.m%mb Lxms-cm-^xm?. 
'thzb\,zi.y). m.mm'&frm^m'^mw%t>hh 
zbtmi>ti^xhh. 
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[0069] <mm2>rE<^m^ ( i ) x-mn 

S8-^f-;l^-8-;<r/P.-K#>>Xf-yi'r h^i^^o [4. 
4.0.12.5.17.10] -3-HT-fe>(7j2 5 0a«g6fc. 1 

0. 0 5*;U/1. t : ^^^y-yP: 

^^;^r:^=o. 35:0. 3:1)3. mmmiWk 

WI4S(»7i„h XiO. 4 5dl/g (c?nn*;l.A 

3or, iiiMo. 5g/d 1 ) -cfco/::. 

[0070] 

['(1:2 ] 



COOCHs 

[0071] ^<7)J; d t= tT'f#^>ii/::iaiia^ftif?g 
(a) <O4 0 0 0it4gi5$-3f-h:7b-7'{CA^l. Clil 

\,zii^mmm&nu :^%fixs.\ o ok g/c 
)>'^ y-}VMz)^\-^x^-^^im^^fz. cctcffib 

^^/c.7k^^lD*-^«c^^*^^a^{illM±l 0 ot;l^% 

[0072] ±iS<?)rl<Sm!lD«-^f*:i0h/l-x>igJSl3, 

rTxn>VU300j ( B*Txni;;Ktt) IS) 
«-^(*:{C*tLTO. 1M%^SIJ^T'8SJ!IIILT. v-'J^^ 

^)-ii^i?R^P5^L^. c(ni^^):fj'rtmmm\\ mm. 

h^t: J: OtejSt*<7)j?SjS4i 0 0 xzm^7 ^ /I^A 

MznLX^ Sf^a^l 7 0°C. S#jmSmm, mi 
n. ®ff^^3. OfgcO^#-C'®(#fiaa:^f^o/-. ^ 

tr , nhtitzmwy ^ /i-Ac^agjfii a n ^-^nbtz t 

Z^. 1 . 3 2X1 O-'Xh-yfz, -It. > <J^m^ 

t^(< mm^m^fciiMi. iMit mmiz ix 7 
ii-L z:im L . zixi^.m\ 2 b ixmmcomwuk 

IsbfztZo. 1 . 92xlO-^X'h^fz. Z^nZti}^ 

^ . lAm 2 i,zmi> mwy^ >iM.x'i,i , > u ^mf^^ti'm 
^Lx\.^hztizx'o. mvrm'mit^iix^^^^z 



[0073] 

im^mm^. ^iimm-immmiTRti^cox'^) 
^hxmix\>^hztizX'iX^ti^iimmiz 
m^mit^irj-zyt^mmm^hM, mz. 

-m<7j&iijmzm'^m^Wj\^bim'riifmz^ 

X'hh^^X-h^Zb iZX 0 , ^:a-^«:fc"(tl.E|4] 

mmizx >om^ti. m^xmrnizmmtnmmf^ 

[ 0 0 7 4 ] t-c. ^^mmnmi^mzmm^ii 
hzb^j:<. m-yx^ixmcommifitmnij^jETh 

mm-^zbii^x'^i, tt:. ^mM. M^^m 
&^'>^m<^hm^i^^mz^mt&zbi}K'^i(r> 
x\ mbtmmzabtximt-m^^ti-M^ 
mmm\>^xmm^<7)^^mmmzbm' 

^mnz^^i-^ Z b tm^b I. . 

[ 0 0 7 5 ] ij^i, :^^B^(r>immiffim^mmni: 

-fhzbt^x't. ^w&.m^'th±'mmi^tsi& 

H. ^Jil^^S^9T>^W :^cnm^^mtm\{zmkthz 
bi}^X'$, tfzm^mi:m±^-^&Zbi)^mb^j: 

[HI ] ^■i^'i'^mcom\^^tifz7i^'j-7-mcr)i{mb, 
^^tLi^inmz-:>^ ^xcommmxht . 
[^2] mmmmz^\,^x<r>nmmc$)i, 

[114 ] m^mi-inmcomiSLmii^^tmm'mmmx'h 

s. • ■ 

[l?-^coiiiBj] 

1 ^^#(2 

2 tSP3v-7 

3 ®jf$mR* 

10 

1 1 a. 1 1 b SIK 

12a, 12b mm. 

13 

14 m^miv^-v 

1 5a, 1 5b mi 

16a. 16b mm 




BNS[30CID: <JP 200031 38 18A_L> 



(n.2) )00-313S16 (P2000-313816A) 



12 1 ? 



[ill] 



0-0-OHOh-O 



0 - 0 - 0 - 




[113] 




[134] 




13 [ 
10 

15b 1 

13 \ 

14 J 



t£b 



(51)Int.Cl,7 
C 0 8 J 5/18 

C08K 3/22 
3/36 
5/01 

COSL 65/00 
G0 2B 1/04 
G 0 2 F 1/1333 
1/1335 



CER 
CEZ 



500 
5 10 



F I 

COS J 



5/18 



C08K 3/22 
3/36 
5/01 

COSL 65/00 
G 0 2 B 1/04 
G 0 2 F 1/D33 
V1335 



CER 
CEZ 



500 
510 



(#t) 



BNSDOCID: <JP__a00O3138ieA_L> 



(t3))00-313816 (P2000-313816A) 

F^-MP^) 2H090 JB03 JDOl 

2H091 FA08X FA08Z FB02 LA30 
4F070 AA12 AA13 AA15 AA18 AA22 

AA30 AMI AA47 AA48 AA50 

AA52 AC13 AC14 AC15 AQ3 

AG2 AE30 BB08 CA16 CA18 

CB04 CB05 CBll 
4F071 AA15 AA20 AA22 AA24 AA30 

AA31 AA33 AA44 AA47 AA48 

AA50 AA54 AA60 AA69 AB18 

AB26 AC02 BAOl BA02 BB02 

BB05 BB06 BB07 BCOl 
4J002 BB031 BB121 BB171 BC031 

BfX)41 BG061 BKOOl CEOOl 

CF061 CFiei CGOOl CH071 

CLOOl CM041 CN031 DE076 

DEO% DE116 DE136 DE146 

DJ016 EA026 GJOl GPOO 

GQOS GS02 



BNSDCXIO: <JP 200a313816A_L> 



